Abstract. Modeling the movement of a rigid particle in viscous fluid is a problem physicists and mathematicians have tried to solve since the beginning of this century. A general model for an ellipsoidal particle was first published by Jeffery in the twenties. We exploit the fact that Jeffery was concerned with formulae which can be used to compute numerically the velocity field in the neighborhood of the particle during his derivation of equations of motion of the particle. This is our principal contribution to the subject. After a thorough check of Jeffery's formulae, we coded software for modeling the flow around a rigid particle based on these equations. Examples of its applications are given in conclusion. A practical example is concerned with the simulation of sigmoidal inclusion trails in porphyroblast.
INTRODUCTION
Modeling the movement of a rigid particle in viscous fluid was considered a fundamental problem physicists and mathematicians tried to solve as soon as at the beginning of this century. One of the first publications is Einstein's paper [1] where a spherical particle is treated. A more general model for an ellipsoidal particle was published by Jeffery [5] at the beginning of the twenties. The significance of the equations of motion Jeffery derived was mostly theoretical in his time. They could become the basis for numerical modeling only with the development of computers.
Publications employing Jeffery's equations of motion of an ellipsoidal particle to modeling the origin of the preferred orientation of minerals in rocks began to appear in the sixties (cf., e.g.,
The fact that Jeffery was concerned with formulae which can be used to compute numerically the velocity field in the neighborhood of a particle during his derivation of the equations of motion of the particle, remained unnoticed. The reason apparently was, on the one hand, the complexity of the formulae and minor errors, possibly misprints, in them and, on the other hand, the necessity to apply an efficient procedure for repeated evaluation of elliptic integrals. Our first task, therefore, was to check the derivation published in [5] . The resulting corrected equations are presented in Sec. 2. Further, we coded software for modeling the flow around a rigid particle based on these equations. Examples of its application are given in Sec. 3. A practical example is concerned with the computer simulation of sigmoidal inclusion trails in crystallizing porphyroblast.
DERIVATION OF EQUATIONS OF MOTION
Let us repeat briefly the course of derivation of the equations of motion as presented in [5] . It demonstrates the enormous intuition and experience of the author who was able to guess in advance which terms have to be included in the formulae and got the coefficients of these terms through the mutual comparison of the formulae. We mostly use the original notation of Jeffery.
We asked our colleagues for help with the check in several places, e.g. when the differentiation of integrals with respect to a parameter (appearing also in the limits of integration), differentiation of implicit functions, and, in general, differentiation of complicated functions was concerned. We even used the software package Mathematica [12] in several extremely hard cases. Our thanks are due to J. Chleboun and E. Vitasek of the Mathematical Institute of the Academy of Sciences of the Czech Republic.
An ellipsoidal particle is described by the equation where x, y, and z are the Cartesian coordinates referred to the axes fixed in the particle and a, b, and c are the semiaxes of the ellipsoid.
